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We will now study the spin density S(r, t [3] , the local order looks like a smooth F.C.C. solid.
We shall come back, at the end of section 5, to the relations between G, I and the local order.
From (3.25), (4.1, 7) it is easy to show that the average of the energy flux is given by where Jq is the heat flux. The first term on the right side of (4.12) is the usual term of the Navier-Stokes equations [10] where i = Is -Is &#x3E;E and 9 = G -G &#x3E;E. We write now the proportionality of the fluxes and forces taking into account the Curie principle :
! all is the usual shear viscosity. 1rs,ij is the component ij of the tensor is, etc...
YnI T is the usual heat conductivity
6 is called rotational viscosity in reference [4] . E 11 1 is the usual bulk viscosity
In the isotropic phase of a liquid crystal, the orientational order is more important than the order of the c.o.g. So we can neglect in (5.7) the parameters a and c. In such a case, if we linearize (5.10), we obtain the equations (4.7) and (4.8) of reference [2] .
-&#x3E;-&#x3E;-&#x3E;-&#x3E;
The matrices a, 3, y, E and cp are symmetric (Onsager relations) so there are 22 phenomenological coefficients.
The equations (4.13, 5.10, ..., 15) give the evolution of a fluid up to high frequencies and short wavelengths.
We come back now to the tensors g and i characterizing the local order. Since they are symmetric, we can diagonalize these tensors. The three eigenvectors give the orientation of the local order, and the three eigenvalues the magnitude. Since the engenvectors are normalized and orthogonal to each other they are given by three independent variables. In a solid these three variables characterize the broken symmetry and are hydrodynamic variables [12] . In a liquid, the magnitude of the local order is in general not a constant and cannot be obtained directly from the knowledge of the local temperature and density. It is clear that in a liquid at equilibrium, the thermodynamic average of the magnitude of the local order is a function of the equilibrium temperature and density and that the local order is more important in a cold and dense liquid than in a hot and non dense liquid. But if we apply a strong temperature gradient to a liquid, the heat diffusion is not necessarily proportional to the propagation of the intensity of the local order, or if for t = 0 and r = 0, there is a crystal seed in a supercooled liquid, this corresponds to the fact that the eigenvalues of g(0, 0) are very large, and the freezing of the liquid corresponds to a propagation of the intensity of the local order without heat diffusion. So the three eigenvalues of the tensor g are generally independent variables. The tensor i being traceless has only two independent eigenvalues. [2] . n(iw) is the effective viscosity. As expected when 1/co is much greater than the relaxation time 1 /T, tl(iw) is the usual shear viscosity. If m is much higher than T, we find where u is the strain (ü = v). In a solid the stress tensor is proportional to the strain gradient [11] . Formula (6.7) shows that for high frequencies in a liquid, the stress tensor is proportional both to the strain gradient and to the velocity gradient. The viscoelastic theory of Maxwell [11] assumes that for high frequencies the stress tensor is only proportional to the strain gradient.
We shall now compare our results with the memory function formalism. Following Mori [15] One of the applications of this paper is also the light scattering and more precisely the depolarized light scattering as we shall see in a following paper.
It should be also interesting to check our equations in the viscous fluids. In such a case the life time of the structure can be of the order of 10-' or 10-8 s and the usual ultrasonic frequencies should couple with the local order.
